Let n and k be positive integers; an operator
Introduction
Let H be a separable complex Hilbert space and C be the set of complex numbers. Let B(H) denote the C * -algebra of all bounded linear operators acting on H. Recall that T ∈ B(H) is Let H, K be complex Hilbert spaces and H ⊗ K the tensor product of H, K; i.e., the completion of the algebraic tensor product of H, K with the inner product
denotes the tensor product of T and S; i.e., (T ⊗ S)(x ⊗ y) = Tx ⊗ Sy for x ∈ H, y ∈ K.
Definition . T ∈ B(H) is called a k-quasi-class A(n) operator for positive integers n and k if
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In general, the following implications hold:
In this paper, firstly we prove some basic structural properties of this class of operators, showing that if T is a k-quasi-class A(n) operator, then the nonzero points of its point spectrum and joint point spectrum are identical, the eigen-spaces corresponding to distinct eigenvalues of T are mutually orthogonal, the nonzero points of its approximate point spectrum and joint approximate point spectrum are identical; secondly we consider the tensor products for k-quasi-class A(n) operators, giving a necessary and sufficient condition for T ⊗ S to be a k-quasi-class A(n) operator when T and S are both nonzero operators.
The basic properties for k-quasi-class A(n) operators
In the following lemma, we study the matrix representation of a k-quasi-class A(n) operator with respect to the direct sum of ran(T k ) and its orthogonal complement.
Lemma . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers n and k, and let T
Proof Consider the matrix representation of T with respect to the decomposition
. On the other hand
That is, T  is a class A(n) operator on ran(T k ). 
In the following we give the relations between (n, k)-quasiparanormal and k-quasi-class A(n) operators.
Theorem . Let T be a k-quasi-class A(n) operator for positive integers n and k. Then T is a (n, k)-quasiparanormal operator.
To give a proof of Theorem ., the following famous inequality is needed.
Lemma . (Hölder-McCarthy's inequality []) Let A ≥ . Then the following assertions hold:
(
Let x ∈ H. Then by Hölder-McCarthy's inequality, we have
So we have
hence T is a (n, k)-quasiparanormal operator.
Remark We give an example which is (n, k)-quasiparanormal, but not k-quasi-class A(n).
By simple calculation we have
Hence T is not k-quasi-class A(n). However, for all μ > ,
By arithmetic-geometric mean inequality, we have
Theorem . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers k and n. If M ⊂ H is an invariant subspace of T , then the restriction T| M is also a k-quasi-class A(n) operator.
Proof Let P be the orthogonal projection of H onto M, and let
by Hansen's inequality and
we have
that is, T  is also a k-quasi-class A(n) operator. http://www.journalofinequalitiesandapplications.com/content/2014/1/91
In the following, we shall show that if T is a k-quasi-class A(n) operator, then the nonzero points of its point spectrum and joint point spectrum are identical, the eigen-spaces corresponding to distinct eigenvalues of T are mutually orthogonal, the nonzero points of its approximate point spectrum and joint approximate point spectrum are identical.
Theorem . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers n and k. If λ =  and (T -
Proof We may assume that x = . Let M  be a span of {x}. Then M  is an invariant subspace of T and
Let P be the orthogonal projection of H onto M  . It suffices to show that T  =  in (.).
Since T is a k-quasi-class A(n) operator and
We remark
Then by Hansen's inequality and (.), we have
Hence we may write
We have
This implies A =  and
On the other hand, by simple calculation we have
Since T is a k-quasi-class A(n) operator, by simple calculation we have
where 
Corollary . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers n and k. Then the following assertions hold:
() σ jp (T)\{} = σ p (T)\{}. () If (T -λ)x = , (T -μ)y = ,
Theorem . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers n and k. Then σ ja (T)\{} = σ a (T)\{}.
To prove Theorem ., we need the following auxiliary results. 
Lemma . (see []) Let H be a complex Hilbert space. Then there exists a Hilbert space
Hence we have
The proof is complete.
Lemma . (see [, ]) If T satisfies ker(T -λ) ⊆ ker(T -λ)
* for some complex λ, then
An operator is said to have finite ascent if ker T n = ker T n+ for some positive integer n.
Theorem . Let T ∈ B(H) be a k-quasi-class A(n) operator for positive integers n and k. Then T -λ has finite ascent for all complex number λ.
Proof By Theorem ., we see that T is a (n, k)-quasiparanormal operator. So T -λ has finite ascent for all complex number λ by [, Theorem .].
Tensor products for k-quasi-class A(n) operators
Let T ⊗ S denote the tensor product on the product space H ⊗ K for nonzero T ∈ B(H) and S ∈ B(K). The operation of taking tensor products T ⊗ S preserves many properties of T ∈ B(H) and S ∈ B(K), but by no means all of them. gives a necessary and sufficient condition for T ⊗ S to be a k-quasi-class A(n) operator when T and S are both nonzero operators. 
Theorem . Let T ∈ B(H) and S ∈ B(K) be nonzero operators. Then T ⊗ S ∈ B(H ⊗ K) is a k-quasi-class A(n) operator if and only if one of the following assertions holds:

Proof It is clear that T ⊗ S is a k-quasi-class A(n) operator if and only if (T ⊗ S)
Therefore the sufficiency is clear.
To prove the necessary. Suppose that T ⊗ S is a k-quasi-class A(n) operator. Let x ∈ H and y ∈ K be arbitrary. Then we have
